Time-resolved Laue studies.
The time-resolved data sets were collected at the 14-ID beamline in the BioCARS station at the Advanced Photon Source (APS; Chicago, Illinois, USA) [34] at a 15 keV undulator setting (polychromatic radiation, ≈ 0.8 -1.0 Å), within the available beamtime (single X-ray pulse length of about 80 ps). Crystals were mounted on glass fibres using Paratone N oil or epoxy glue, for 90 K and 225 K data set collections, respectively. Optimal laser power was selected on the basis of preliminary short scans and the so-called correlation plot analysis [35] . The 90 K data sets were collected using the Nd:YAG/OPO nanosecond laser setup (OPOTEK Opolette 355 II HE; 7 ns pulse duration) with a 355 nm excitation wavelength and 5.6 ns pump-probe delay. In turn, the 225 K data sets were collected using a Ti:sapphire laser (Spectra-Physics Spitfire Pro laser coupled to a TOPAS optical parametric amplifier; 30 ps pulse duration) tuned to 360 nm with a pump-probe delay of 10 ns. The applied laser power varied within 0.7 -1.8 mJ· mm −2 per pulse for different measurements (depending on a crystal size and its reaction to a laser-light pulse, which was monitored via the spot-shape changes). To maximise the number of weak reflections observed in all data sets, the pump-probe cycle was repeated from 3 to 10 times for each frame before the detector read-out. Still frames were collected with an increment of 1° or 2°, preferably up to 180° rotation coverage (if the data collection was not interrupted due to crystal degradation). Light-ON and light-OFF frames were recorded in the prompt succession to minimise the effect of long-range fluctuations in the beam's position and/or intensity [36, 37] . The light-ON/light-OFF pump-probe measurement was repeated 5 or 10 times for each angular setting to allow the subsequent statistical background estimation and filtering of the intensities. 6 and 9 data sets were measured for 90 K and 225 K temperatures, respectively. Raw data sets are available under the following DOI: 10.18150/repod.0196712.
Data processing pipeline is based on the so-called RATIO method [38, 39] . In this approach the final result of the data reduction are the light-ON and light-OFF reflection intensity ratios
, which are then used to estimate 'monochromatic' structure factor amplitudes not spurred by the wavelength dependence present in the original Laue diffraction data. The diffraction spot intensities from the Laue experiment were integrated with our new locally-written software [40] , and later indexed by the modified version of the LAUEUTIL software package [41, 42] . The used integration method, does not require any initial knowledge of the sample's cell dimensions and its orientation. After statistical analysis of the repeated light-ON/light-OFF pair measurements of each frame, ratios were averaged with the SORTAV program [43, 44] . Finally, photodifference maps [45] were plotted based on the merged and scaled [46, 47] data according to the following general equation: The crystal is mounted on a goniometer head and irradiated with a 365 nm LED light through the focusing optics light-delivery assembly [48] . v   Table 2S . Comparison of selected ground (S 0 ) and excited triplet-state (T 1 & T 2 ) geometries. QM/MM denotes modelled solid-state structures; CAM-B3LYP and ωB97XD denote theoretical isolated-molecule results (shown only once for molecule A entries). 
